SUMMARY The anatomical features of the cerebral hemispheres of 97 infants were studied by ultrasonography. A scoring system was devised based on anatomical and ultrasound appearances and compared with gestational age calculated from the date of the mother's last period. There was a significant positive correlation between gestational age and ultrasound score. Cranial ultrasonography is an accurate and reproducible method of assessing gestational age in low birthweight infants. Brain maturation based on necropsy appearances correlates well with gestational age according to the maternal menstrual history. From the 24th to the 34th week of gestation there are im ortant identifiable changes in the cerebral surface,5 and principal sulci develop and alter in complexity each week.
There is a need for accurate method of assessment of gestational age in very low birthweight infants. Preterm infants with appropriate birthweights for their gestational ages present problems of management that are different from those of infants who are small for gestational age. 1 Furthermore, the clinician requires an accurate baseline for follow up of growth and neurodevelopment. Existing methods of assessing gestational age are based on studies of infants of 32 weeks' gestation or more.1 These methods are often inaccurate2 or difficult to apply in the very low birthweight group. Brain maturation based on necropsy appearances correlates well with gestational age according to the maternal menstrual history. From the 24th to the 34th week of gestation there are im ortant identifiable changes in the cerebral surface,5 and principal sulci develop and alter in complexity each week.
After 34 weeks, as the gyri increase in complexity, distinctive changes are less easy to identify.3
Real time ultrasound is a non-invasive method of studying the important changes in the neonatal brain. This study was undertaken to assess the use of ultrasonography in determining gestational age in very low birthweight infants.
Patients and methods
All infants studied had been admitted to the neonatal intensive care unit and their scans were carried out during the first 3 days of life. The mean (SD) gestational age of the study group was 29-7 (2-5) weeks, range 24-34 weeks, and the mean (SD) birthweight was 1260 (420) g, range 610-2100 g.
There were 55 boys and 43 girls. Gestational age was based on the mother's menstrual history.6 Infants of mothers with irregular menstrual cycles or bleeding in early pregnancy were excluded. Also excluded were infants of mothers with prolonged rupture of membranes (longer than two weeks) or prolonged hypertension, or those who had been taking steroids for longer than two weeks, as these are associated with acceleration of neurological and pulmonary maturity in the fetus.7 Note was also taken of each antenatal ultrasound assessment of gestational age8 where these were in agreement with the mother's menstrual history and the fundal size.
Ultrasound scans were carried out through the anterior fontanelle using an ATL 850A sector scanner with 5 mHz transducers. Images were obtained in three planes, tangental, midsaggital, and coronal, and photographed with 'Polaroid' film to provide a permanent reproducible record.
The first appearance and increasing complexity of the principal sulci with increasing maturity in each place was noted (table). To standardise the assessment a scoring system was devised using diagrams based on anatomical and ultrasound appearances ( fig 1) .3 4 5 7 The Polaroid prints were compared with the diagrams and scored by three independent observers skilled in the interpretation of neonatal cranial ultrasound scans but unaware of the clinical details of the patients.
Results
Ninety seven infants had ultrasound scans carried out during the first 3 days of life, and images in three planes (tangental, midsaggital and coronal) were produced on Polaroid prints of sufficient quality to permit independent assessment. The sulci that were most consistently identified with distinctive changes as maturity advanced were the precentral and postcentral and the superior and inferior temporal sulci in the tangental plane, the cingulate sulcus in the midsaggital plane, and the closure and infolding of the lateral sulcus in the coronal plane (fig 2) .
The mean gestational age was 30 weeks (range 24-34). Regression lines were calculated for the scores on gestational age for each of the three observers. There was a significant positive correlation between gestational age and increasing ultrasound score for each observer (r=0.76-0.84, p<O-OOl). One way analysis of variance (KruskalWallace) among observers showed a significant association of the scores for the same subjects (p<001). Fig 3 shows The principal sulci may be identified without great difficulty in three planes. Some practical difficulty was encountered when the anterior fontanelle was small, but this was not common and could be overcome by repeating the scan. The use of Polaroid prints permitted independent assessment and scoring by three observers. The prints were retained as a permanent reproducible record. The scoring system showed a good correlation with the mother's menstrual history, with a linear increase in gestational age associated with increasing complexity of the brain surface marking on ultrasonography. There was, however, a wide standard deviation. The addition of more variables and perhaps the combination of ultrasonography and superficial criteria could well produce an accurate, non-invasive, and reproducible method of assessing gestational age in low birth weight infants. In addition, this technique could be used to study the effects of perinatal factors such as intrauterine growth retardation on the rate of brain maturation. 
